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doi:10.1016/j.ejvs.2010.08.020Abstract Methods: Between July 2008 and December 2008 102 consecutive patients under-
going CEA under local anaesthesia (LA) were prospectively evaluated. All patients were
psychometrically assessed by the Hospital Anxiety and Depression Scale (HADS), the EuroQol
and the Heidelberg peri-anaesthetic questionnaire (HPQ). Furthermore technical issues of
cervical plexus block were assessed.
Results: Multivariate analysis with an HPQ sum-score of 98 points as a cut-off level for reduced
patients’ satisfaction demonstrated that HADS-D scores of >9 (OR: 7.228; p Z 0.003), insuffi-
cient intra-operative pain control (OR: 3.264; p Z 0.0322) and complications due to plexus
anaesthesia (OR: 3.794; p Z 0.0370) were associated with a low patients’ satisfaction in
carotid surgery under LA.
Conclusion: The efficacy of the plexus blockade in terms of pain control and side effects
affects patients’ satisfaction in carotid surgery under LA. When choosing LA for patients under-
going carotid endarterectomy altered states of anxiety and mood reduce satisfaction in carotid
surgery under LA and might compromise patients’ suitability for LA.
ª 2010 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Many trials were undertaken to provide evidence about the
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infarction (local vs. general anaesthesia: 0.5% vs. 0.2%
effect difference 0.3% (95% confidence interval (CI):
0.2e0.8%)). LA has the advantage of the awake patient
during the procedure bearing the best neuromonitoring
for indicating sufficient cerebral perfusion during carotid
cross-clamping. However, LA may be distressing for the
patient. In the absence of clearly defined advantages of
either method, so far the decision as to which kind of
anaesthesia is applied is still left to the surgeon’s choice.
Being a centre performing both general anaesthesia and
LA in carotid surgery, we think that the selection of
patients rendered to each anaesthetic procedure may
considerably account to both the patient’s and the
surgeon’s comfort. The issue of patient satisfaction has not
been addressed by many trials.3e5
The aim of the study was to determine patients’ satis-
faction in a prospective manner using validated psycho-
metrical tests with special emphasis on the preoperative
state of anxiety. Secondarily, technical issues of LA (i.e.,
pain control in the mandible angle and the glomus area)
and their influence on patients’ satisfaction in carotid
surgery were assessed.
Patients and Methods
Between July 2007 and December 2008, 102 consecutive
patients undergoing open CEA) under LA were prospectively
evaluated. After informed consent was obtained, all
patients were psychometrically assessed by the Hospital
Anxiety and Depression Scale (HADS) and the EuroQol,
a measure assessing the health-related quality of life.6e11
In brief, the HADS score consists of a questionnaire
composed of statements relevant to either generalised
anxiety or depression. The scale is divided into two
subscales each consisting of seven statements reflecting
anxiety and depression, respectively. Each item had been
answered by the patient on a four-point (0e3) response
category; hence, possible scores ranged from 0 to 21 for
anxiety and from 0 to 21 for depression.8 A score of 0e7 of
either subscale is defined as being normal, a score of 11
or higher indicates a probable presence of anxiety or
depression reaching the state of a mood disorder and
a score of 8e10 is suggestive of the presence of the
respective state. For the German version of the HADS
assessment, a cut-off level of >11 was defined for the
HADS-A (anxiety) subscale and 9 for the HADS-D (depres-
sion) subscale, respectively.12
The EuroQol was preoperatively used to assess the
quality of life. It provides a simple profile of health status
in several ways. There are questions to assess the status
in five domains of physical and mental health with three
possible categories of response in each domain (no,
moderate or extreme problems, respectively). In addition,
the EuroQol includes a visual analogue scale (VAS) with
a range from 0 to 100 on which the patients state their
own state of health (worst to best imaginable health state).
The resulting health state can be defined by a 5-digit
number by combining one level of each of the five domains.
Postoperatively, patients were assessed by the Heidelberg
peri-anaesthetic Questionnaire, which has recently beenevaluated in 1398 patients. It comprises 38 questions
concerning the following five themes: trust and atmo-
sphere, fear, discomfort, treatment by the staff and
information and waiting. In addition, it provides the
opportunity for each patient to give a personal judgement
on the anaesthetic and surgical treatment in general by
using a VAS.13
The questionnaires were filled out in a face-to-face
interview 1 day before surgery and 2 days after surgery. The
two different scales prior to and after surgery have been
used deliberately to avoid recall bias. Contraindications for
local anaesthesia were claustrophobia, severe hypoakusis,
disability to speak the language and a recent stroke with
a National Institutes of Health Stroke Scale (NIHSS) 4 or
a modified Rankin scale 3, respectively.
Technique of LA
All LA procedures were performed by a staff member of the
Department of Anaesthesiology. Each patient was
equipped with an arterial line inserted at the radial artery
contralateral to the operation site for invasive blood pres-
sure monitoring and a double peripheral IV access. Before
the patient was brought to the operating room, 150 mg of
clonidine p.o. were given as premedication to support
sedation and reduce anxiety and sympathetic stimulation.14
In our study, 93 patients had a combined LA of the super-
ficial and profound cervical plexus and nine patients had
an LA of the superficial cervical plexus because of peri-
operative administration of clopidogrel and a prolonged
partial thromboplastin time (PTT). For infiltration of
the superficial cervical plexus, 20 ml of prilocaine 1% and
10 ml of naropin 0.5% were used. For LA of the profound
cervical plexus, the cervical roots of C2-C4 were infiltrated
with 3e5 ml prilocaine each, mainly in the manner
described by Winnie.15
Technique of CEA
All CEA procedures were done by an experienced board-
certified vascular surgeon.
The preferred technique was the eversion technique
with a ventrojugular approach. In asymptomatic patients
and in symptomatic patients without positive findings in
cranial computed tomography (CCT), CEA was performed
with selective shunting. In case of symptomatic carotid
stenosis with positive findings in CCT, conventional CEA
with Dacron-patching (DuPont, TN, USA) with primary
shunting was carried out. All patients were operated
while still on 100mg aspirin medication daily. Before
clamping, 3000 IU of heparin IV were administered and
heparin was not antagonised after declamping.
Prospective intra-operative pain and discomfort
assessment
All patients were intra-operatively kept under close
surveillance regarding the sensation of pain and discomfort.
For this study, the monitoring and recording was
done by an additional designated staff member, indepen-
dent of the anaesthesiologist in charge. Special emphasis
78 N. Attigah et al.was laid upon pain sensation during preparation at the
adventitial layer, as this is often reported as painful in
LA, as well as pain in the mandible angle as a result of
retractor tension and discomfort caused by sterile draping.
Furthermore, immediately after the operation, the patient
was asked to judge his own pain sensation during the
procedure on a simple 0e10 scale.16
Patients’ demographic data
The median age was 70 years (42e86 years). A total
of 68.6% (n Z 70) were male and 31.4% (n Z 32) were
female.
A total of 89% of the patients had medically treated
hypertension, 72% had hyperlipoproteinaemia (with
a documented statin use of 67.65%), 39% were smokers, 38%
had type II diabetes and 39% had coronary artery disease.
The majority of patients had an American Society of
Anesthesiologists (ASA) 3 score 74.5%; n Z 76), 24.5% had
an ASA 2 score and one patient an ASA 1 score (0.96%).17
The median grade of stenosis measured by carotid duplex
scanning was 80% (70e95%). A total of 74.5% (nZ 76) were
asymptomatic carotid stenoses and 25.5% (n Z 26) were
symptomatic stenosis. As many as 18 patients had a transi-
tory ischaemic attack (TIA) consisting of contralateral
sensomotoric deficit, four patients had an amaurosis, three
presented with an isolated aphasia and one patient had
a stroke with a left-sided hemiparesis.
A total of 91% (n Z 92) of the patients received an
eversion CEA and 9% (n Z 9) a conventional CEA with
a Dacron patch. All patients had an intra-operative
completion angiography. After eversion CEA, one patient
had an intra-operative occlusion; after unsuccessful revi-
sion, the internal carotid artery (ICA) was ligated.
The median operating time was 90 min (range
50e300 min). Median carotid clamping time in patients
operated without shunting was 25 min (range 16e84 min).
In patients operated with shunt, the median clamping time
for shunt insertion was 6.5 min (range 2e11 min) and for
shunt withdrawal, 3 min (range 1.5e12 min).
Statistical analysis
SAS software (Release 9.1, SAS Institute, Inc., Cary, NC,
USA) was used for statistical analysis. Continuous
variables are expressed as median and interquartile range
(IQR). To examine a linear correlation between two
continuous variables, the Spearman correlation coefficient
r and the corresponding p-value were calculated. The
impact of preoperative quality of life status and intra-
operative variables on the postoperative satisfaction
measured by HPQ were examined by the ManneWhitney
U test. To analyse the impact of the quantitative variables
on the postoperative satisfaction, the quartiles were
used to divide patients into groups. A logistic regression
analysis was performed to confirm the association of
preoperative quality of life status and intra-operative
variables on the postoperative satisfaction in a multivariate
model. Two-sided p-values were always computed and
a difference was considered statistically significant at
p  0.05.Results
Efficacy of LA during operation
The majority of patients (91.18%; n Z 93) were operated
with a combined superficial and deep cervical plexus
block, the remaining 8.82% (n Z 9) patients received
a superficial block due to a prolonged PTT or double anti-
aggregative therapy with aspirin and clopidogrel.
In 69.31% (n Z 70) of the patients, LA provided
a sufficient general level of analgesia. This corresponds
to the fact that in 71.29% (n Z 72), no additional local
anaesthetic agent had to be given by the surgeon, but in
the remaining (28.71%; n Z 29) the surgeon administered
additional local anaesthesia after a complaint by the
patient or advice from the anaesthesiologist. Self-assess-
ment by the patient after the operation on a pain scale
ranging from 0 to 10 showed that 60.78% (n Z 62) had
a value ranging from 0 to 1. Only 10.78% (n Z 11) had
higher scores ranging from 3 to 6. Three patients (2.94%)
reported a sensation of pain during the whole operation.
In 73.27% (n Z 74) patients, anaesthesia of the adven-
titial layer was judged sufficient, and in the mandible angle
in 92.08% (n Z 93), respectively. Five patients (4.95%) felt
discomfort due to the sterile draping.
Psychometrical evaluation
The HPQ sum-score showed a median of 104 (range 68e119)
with the first quartile of up to 98 points or less. Thus,
a score of 98 or less was defined as the cut-off level for
an insufficient patients’ satisfaction (Table 1). The HADS-A
score was median 4 (range 0e17) with five patients (5%)
with a score >11. The HADS-D score was median 3 (range
0e16) with 16 patients (16.5%) with a score >9. The Euro-
Qol index value was median 0.9 (range 0.175e1.0). The
EuroQol VAS was median 70 (range 10e95).
Univariate comparison of groups showed that ASA status
(I/II vs. III), age, gender and duration of operation had no
impact on patients’ satisfaction in the HPQ score.
Furthermore, symptomatic patients showed no difference
compared with asymptomatic patients in the HPQ sum-
score. Minor block-related complications such as hoarse-
ness or difficulty of swallowing due to the cervical plexus
resulted in a significantly reduced patients’ satisfaction in
the HPQ sum-score. Patients with a HADS-A >11 and HADS-D
>9 had a significant lower satisfaction value than those
with score of <11 or <9, respectively. In univariate anal-
ysis, patients with insufficient anaesthesia also showed
a trend towards lower satisfaction but without reaching
statistical significance (Table 2).
In the HPQ, 97 patients assessed the question of their
‘overall experience with anaesthesiological treatment’ by
a VAS (Fig. 1). This evaluation showed a significant corre-
lation with the VAS of the EuroQol (p Z 0.0013, Spearman
rank coefficient: r Z 0.3281).
Multivariate analysis with an HPQ sum-score of 98
points as a cut-off level demonstrated that HADS-D scores
of >9, insufficient intra-operative pain control and
complications due to plexus anaesthesia were associated
with low patients’ satisfaction in carotid surgery under LA.
Table 1 Distribution of the results of the psychometrical
testing.
Parameter Category Result
HADS-A (anxiety) median (range) 4 (0e17)
>11 N Z 5
(5%)
HADS-D (depression) median (range) 3 (0e16)
>9 N Z 16
(16.5%)
EuroQol index-value median (range) 0.9
(0.175e1.0)
EuroQol 7 (VAS 100%) median (range) 70 (10e95)
HPQ 1e42 (Sum-score
von 0e123)
median (range) 104 (68e119)
mean (STD) 103.6 (9.4)
quartile 1 (25%) 98
quartile 3 (75%) 110






mean (STD) 91.9 (11.0)
quartile 1 (25%) 88.0
quartile 3 (75%) 98.8
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(80.4%)






4 (no) n Z 0
(0%)
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III) was not associated with a low patients’ satisfaction
(Table 3).
Perioperative complications due to surgery
There were no perioperative TIA or strokes due to surgery.
Three patients (2.94%) developed haematoma, in one case
associated with respiratory distress and the need for
consecutive surgical evacuation.
Severe perioperative complications due to LA
The rate of severe complications due to cervical plexus
block was low (1.96%).
One patient developed a bilateral palsy of the recurrent
nerve after cervical plexus block on the right side. The
reason for this was a clinically well-compensated left-sided
palsy of the recurrent nerve after a previous thyroidec-
tomy. There was no need for intubation but the operation
was cancelled and the patient was scheduled for carotid
stenting afterwards. One agitated patient received
10 ml h1 Ultiva (20 mg ml1 remifentanil, GlaxoSmithK-
line, London, UK) for sedation and developed respiratorydepression with an O2 saturation of 60%. After the
infusion was discontinued, respiratory function improved
immediately.
Minor perioperative complications due to LA
The most frequently observed minor complication related
to LA was hoarseness in 50.98% (nZ 52) patients, followed
by difficulties of swallowing in 13.73% (n Z 14), partial
palsy of the facial nerve in 12.75% (nZ 13), partial palsy of
the hypoglossal nerve in 3.92% (nZ 4) and affection of the
brachial plexus in 3.92% (n Z 4). A Horner syndrome was
not observed. All minor complications subsided within 6 h
postoperatively.
In three patients (2.94%), there was considerable
haematoma of the operation site due to accidental venous
or arterial puncture.
Discussion
Two studies so far have evaluated patients’ satisfaction in
carotid surgery with LA and general anaesthesia and
showed that LA is a reasonable alternative to general
anaesthesia.3,5 This study evaluated patients’ satisfaction
with psychometric testing in patients usually judged
suitable for LA with emphasis on the preoperative anxiety
status and plexus block quality. The results confirm that
patients’ satisfaction in carotid surgery is related to the
preoperative anxiety status of the patient as well as the
efficacy of the LA applied.
The recent GALA trial was a large multicentre trial
with data from 3526 patients. The data did not demon-
strate a significant difference in the primary endpoints,
stroke and mortality, after 30 days. One finding in favour
of LA was that it reduced the need for a shunt insertion
(14% vs. 43%; p < 0.001). Surprisingly, the study showed
a non-significant increased rate of myocardial infarction
(local vs. general anaesthesia: 0.5% vs. 0.2% effect differ-
ence 0.3% (95% CI: 0.2e0.8%)).2 Due to the multicentre
nature of this trial, different regional anaesthetic tech-
niques were applied. In some centres, epinephrine at high
dosage is added to the anaesthetic solution, which can
result in a 15% increase of the heart rate, which could be
an explanation for the trend of higher rates of myocardial
infarction.18,19 Another explanation could be sympathetic
stimulation because of discomfort, pain and anxiety.20 In
this study, therefore, we did not use epinephrine in our
regimen and applied clonidine as there is evidence that
this reduces stress response and sympathetic stimulation.14
We preferred a combination of a deep with a superficial
plexus. However, there is evidence that a superficial plexus
is equally effective in terms of pain control compared
with a deep cervical plexus. A randomised trial comparing
both techniques from de Sousa showed a higher rate of
complications associated with anaesthesia in patients
receiving a combined superficial and deep block compared
with those with a superficial block alone.21 These findings
are supported by a recent meta-analysis of a total of
7558 procedures. In that review, the deep or combined
block was associated with a higher rate of serious compli-
cations related to the needle insertion, but the systemic
Table 2 Univariate analysis comparing the pre- and intra-operative findings with the postoperative HPQ sum-score.
Parameter Category n HPQ sum-score P-value
Median Interquartile range
ASA I/II (ASA I: n Z 1) 25 104 96e108 0.2264
III 72 106 99e110
Age <75years 70 104 97e110 0.4464
75years 27 105 99e111
Operation time <100 min 62 104 98e111 0.5475
100 min 35 105 97e109
Stenosis type asymtomatic 73 104 98e110 0.8467
symptomatic 23 104 93e111
HADS-A anxiety <11 92 105 98e110 0.0381
11 5 95 91e100
HADS-D depression <9 81 106 99e111 0.0043
9 16 96.5 92e104
Supplementary local
anaestesia
no 67 105 99e110 0.1906
yes 30 101.5 93e111
Analgesia sufficient 64 106 101e110 0.0729
insufficient 32 100.5 93.5e109.5
Complications
(minor)
no 35 108 103e111 0.0229
yes 62 102.5 96e110
EuroQoL index <0.8 28 103.5 98e110 0.8203
0.8 69 105 98e110
EuroQoL VAS 50 25 101 93e109 0.0725
>50 72 106 99.5e110.5
80 N. Attigah et al.complication rate did not differ in both groups. The
conversion rate was reported to be higher in the group
with combined block; hence, the authors concluded that
the superficial block may be safer with equal anaesthetic
efficacy.22 However, defining the anaesthetic efficacy of
either method by the conversion rate might not be accurate
enough. A rather distinctive parameter in the clinical
setting would be the anaesthetic supplementation by theFigure 1 Correlation analysis with thesurgeon, although this has been reported in only two trials
so far.23,24
In our study, 71.29% of the patients did not need addi-
tional anaesthetic supplementation by the surgeon.
However, even without additional anaesthesia, a plexus
block can be insufficient because pain sensation caused by
retractor tension or glomus manipulation cannot always be
treated sufficiently by additional wound-site infiltration.HPQ sum-score and the Euroqol VAS.
Table 3 Results of the multivariate analysis showing the variables associated with a low satisfaction in the HPQ sum-score
after carotid surgery under LA.
Parameter Category n HPQ sum-score P-value
Odds ratio Confidence interval (CI)
ASA III 72 0.204 0.061e0.631 0.0072
HADS-D depression >9 16 7.228 2.034e28.665 0.0030
Analgesia insufficient 32 3.264 1.125e10.044 0.0322
Complication
(minor)
yes 62 3.794 1.168e14.886 0.0370
Patients’ Satisfaction in Carotid Surgery under Local Anaesthesia 81Reported block complications due to deep block are the
blockade of the phrenic or recurrent laryngeal nerve, the
vagus nerve, Horner’s syndrome and accidental sub-arach-
noidal injection. The superficial block might be associated
with recurrent laryngeal nerve affection and intravascular
injection. A partial brachial plexus palsy has been reported
in both types of block.25 The reasons for the additional use
of the deep cervical plexus in this study were training and
teaching purposes. As mentioned above, this is not sup-
ported by the current evidence. This procedure, however,
has been established as a standard in our institution with
satisfying results over the past few years. In our patients,
pain control of the mandible angle was sufficient in over
90% of the cases; hence, retractor tension was not the
expected problem. On the contrary, only 74% showed
sufficient anaesthesia of the adventitial layer. This might
be due to our preferential strategy of eversion CEA where
the glomus area is dissected. Another positive side effect
of using local anaesthesia in carotid surgery was demon-
strated in a randomised double-blinded trial where the use
of a superficial cervical plexus resulted in a significant
decrease in postoperative morphine consumption.26
In two previous trials, LA was associated with good
results in terms of patients’ satisfaction in patients under-
going carotid thrombendarterectomy.3,5 Whereas in the
study of Quigley et al., outcome parameters such as
hospital stay and recovery were emphasised, the
randomised trial of McCarthy et al. used a standardised
cross-validated questionnaire (carotid endarterectomy
experience questionnaire (CEA-EQ)) consisting of 15
preoperative and 13 postoperative questions to determine
patient’s satisfaction, anxiety, overall experience and
perception of recovery. In that study, LA was associated
with a significantly better perception of recovery compared
with the group with general anaesthesia. However, both
studies showed that there was no statistical difference
between general anaesthesia and LA in terms of patients’
satisfaction and overall experience with the procedure. In
this aspect our study is flawed because, due to its single
arm design, patients’ satisfaction under general anaes-
thesia is not addressed. We did not see any difference in
asymptomatic and symptomatic patients in the HPQ sum-
score assessment. However, the sample size of our study
might have been too small to draw a strong conclusion.
Our results additionally demonstrated the fact that
procedural satisfaction in patients undergoing CEA in LA is
significantly reduced in patients with an altered mood and
anxiety level (HADS-A  11; HADS-D  9). Because the HADS
testing is not time-consuming, it would be feasible toimplement it into routine preoperative assessment; if not,
the surgeon and anaesthesiologist should at least take an
altered anxiety state into consideration when planning
a patient for carotid surgery as this may result in reduced
suitability of the patient for LA. Another important aspect
as to why it is worthwhile to detect patients, who might not
be satisfied with LA, is that a perceived bad experience
with LA might bias the future anaesthetic preference of the
patient.
Furthermore, it could be demonstrated that efficacy of
plexus blockade in terms of analgesia and block-related
complications was significantly associated with a reduced
level of patients’ satisfaction but not a poor general state
of health (Tables 2 and 3).
Conclusion
The quality of the plexus block has considerable influence
on the patients’ satisfaction in patients undergoing CEA
under LA. When planning patients for carotid surgery under
LA, one should be alert to signs of an elevated state of
anxiety. Those patients might not be suitable for LA and
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